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(1) Shellfish planting effort on leases and franchises. The process of obtaining authorized cultch
materials, seed shellfish, and polluted shellfish stocks and the placement of those materials
on privately held shellfish bottoms for increased shellfish production.

(k) Shellfish production on leases and franchises:

I.  The culture of oysters, clams, scallops, or mussels on shellfish leases and
franchises from a sublegal harvest size to a marketable size.

ii. The transplanting (relay) of oysters, clams, scallops, or mussels from areas
closed due to pollution to shellfish leases and franchises in open waters and the
natural cleansing of those shellfish.

(I) Swipe Net Operations. Fishing a seine towed by one vessel.

(m) Transport. Ship, carry, or cause to be carried or moved by public or private carrier by
land, sea, or air.

(n) Use. Employ, set, operate, or permit to be operated or employed.
(3) Gear:

@ Bunt Net. The last encircling net of a long haul or swipe net operation constructed of small
mesh webbing. The bunt net is used to form a pen or pound from which the catch is dipped or
bailed.

(b) Channel Net. A net used to take shrimp that is anchored or attached to the bottom at both ends
or with one end anchored or attached to the bottom and the other end attached to avessel.

(c) Commercial Fishing Equipment or Gear. All fishing equipment used in Coastal Fishing
Waters except:

i.Cast nets;
ii.Collapsible crab traps, a trap used for taking crabs with the largest open
dimension no larger than 18 inches and that by design is collapsed at all times
when in the water, except when it is being retrieved from or lowered to the
bottom;
iii.Dip nets or scoops having a handle not more than eight feet in length and a hoop
or frame to which the net is attached not exceeding 60 inches along the
perimeter;
iv.Gigs or other pointed implements that are propelled by hand, whether or not
the implement remains in the hand,;
V.Hand operated rakes no more than 12 inches wide and weighing no more than
six pounds and hand operated tongs;
vi.Hook-and-line and bait-and-line equipment other than multiple-hook or
multiple-bait trotline;
vii.Landing nets used to assist in taking fish when the initial and primary
method of taking is by the use of hook and line;
viii.Minnow traps when no more than two are in use;
ix.Seines less than 30 feet in length;
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X.Spears, Hawaiian slings, or similar devices that propel pointed implements by
mechanical means, including elastic tubing or bands, pressurized gas, or
similar means.

(d) Corkline. The support structure a net is attached to that is nearest to the water surface when in
use. Corkline length is measured from the outer most mesh knot at one end of the corkline
following along the line to the outer most mesh knot at the opposite end of the corkline.

(e) Dredge. A device towed by engine power consisting of a frame, tooth bar or smooth bar, and
catchbag used in the harvest of oysters, clams, crabs, scallops, or conchs.

(F) Fixed or stationary net. A net anchored or staked to the bottom, or some structure
attached to the bottom, at both ends of the net.

(9) Fyke Net. An entrapment net supported by a series of internal or external hoops or frames,
with one or more lead or leaders that guide fish to the net mouth. The net has one or more
internal funnel-shaped openings with tapered ends directed inward from the mouth, through
which fish enter the enclosure. The portion of the net designed to holdor
trap fish is completely enclosed in mesh or webbing, except for the openings for fish
passage into or out of the net (funnel area).

(h) Gill Net. A net set vertically in the water to capture fish by entanglement of the gills in its mesh
as a result of net design, construction, mesh length, webbing diameter, or method in which it is
used.

(i) Headrope. The support structure for the mesh or webbing of a trawl that is nearest to the
water surface when in use. Headrope length is measured from the outer most mesh knot at
one end of the headrope following along the line to the outer most mesh knot at the opposite
end of the headrope.

(}) Hoop Net. An entrapment net supported by a series of internal or external hoops or frames.
The net has one or more internal funnel-shaped openings with tapered ends directed inward
from the mouth, through which fish enter the enclosure. The portion of the net designed to
hold or trap the fish is completely enclosed in mesh or webbing, except for the openings for
fish passage into or out of the net (funnelarea).

(k) Lead. A mesh or webbing structure consisting of nylon, monofilament, plastic, wire, or similar
material set vertically in the water and held in place by stakes or anchors to guide fish into an
enclosure. Lead length is measured from the outer most end of the lead along the top or bottom
line, whichever is longer, to the opposite end of the lead.

() Mechanical methods for clamming. Dredges, hydraulic clam dredges, stick rakes, and other
rakes when towed by engine power, patent tongs, kicking with propellers or deflector
plates with or without trawls, and any other method that utilizes mechanical means to
harvestclams.

(m)Mechanical methods for oystering. Dredges, patent tongs, stick rakes, and other rakes when

towed by engine power, and any other method that utilizes mechanical means to harvest
oysters.
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(n) Mesh Length. The distance from the inside of one knot to the outside of the opposite knot,
when the net is stretched hand-tight in a manner that closes the mesh opening.

(0) Pound Net Set. A fish trap consisting of a holding pen, one or more enclosures, lead or
leaders, and stakes or anchors used to support the trap. The holding pen, enclosures, and
lead(s) are not conical, nor are they supported by hoops orframes.

Purse Gill Nets. Any gill net used to encircle fish when the net is closed by the use of a
P Y9 y
purse line through rings located along the top or bottom line or elsewhere on such net.

(g) Seine. A net set vertically in the water and pulled by hand or power to capture fish by
encirclement and confining fish within itself or against another net, the shore or bank as a result
of net design, construction, mesh length, webbing diameter, or method in which it isused.

(4) Fish habitat areas. The estuarine and marine areas that support juvenile and adult populations of
fish species, as well as forage species utilized in the food chain. Fish habitats as used in this
definition, are vital for portions of the entire life cycle, including the early growth and development
of fish species. Fish habitats in all Coastal Fishing Waters, as determined through marine and
estuarine survey sampling, include:

@ Anadromous fish nursery areas. Those areas in the riverine and estuarine systems utilized by
post-larval and later juvenile anadromous fish.

() Anadromous fish spawning areas. Those areas where evidence of spawning of
anadromous fish has been documented in Division sampling records through direct
observation of spawning, capture of running ripe females, or capture of eggs or early
larvae.

(c) Coral:

I. Fire corals and hydrocorals (Class Hydrozoa);
ii. Stony corals and black corals (Class Anthozoa, Subclass Scleractinia); or
ili. Octocorals; Gorgonian corals (Class Anthozoa, Subclass Octocorallia), which
include sea fans (Gorgonia sp.), sea whips (Leptogorgia sp. and Lophogorgia
sp.), and sea pansies (Renillasp.).

(d) Intertidal Oyster Bed. A formation, regardless of size or shape, formed of shell and live
oysters of varying density.

(e) Live rock. Living marine organisms or an assemblage thereof attached to a hard
substrate, excluding mollusk shells, but including dead coral or rock. Living marine
organisms associated with hard bottoms, banks, reefs, and live rock include:

I. Coralline algae (Division Rhodophyta);
ii. Acetabularia sp., mermaid's fan and cups (Udotea sp.), watercress (Halimeda
sp.), green feather, green grape algae (Caulerpa sp.) (Division Chlorophyta);
iii. Sargassum sp., Dictyopteris sp., Zonaria sp. (Division Phaeophyta);
iv. Sponges (Phylum Porifera);
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V. Hard and soft corals, sea anemones (Phylum Cnidaria), including fire
corals (Class Hydrozoa), and Gorgonians, whip corals, sea pansies,
anemones, Solengastrea (Class Anthozoa);
vi. Bryozoans (Phylum Bryozoa);
vii. Tube worms (Phylum Annelida), fan worms (Sabellidae), feather duster and
Christmas treeworms (Serpulidae), and sand castle worms (Sabellaridae);
viii. Mussel banks (Phylum Mollusca: Gastropoda); and
iX. Acorn barnacles (Arthropoda: Crustacea: Semibalanus sp.).

() Nursery areas. Areas that for reasons such as food, cover, bottom type, salinity, temperature,
and other factors, young finfish and crustaceans spend the major portion of their initial growing
season. Primary nursery areas are those areas in the estuarine system where initial post-larval
development takes place. These are areas where populations are uniformly early juveniles.
Secondary nursery areas are those areas in the ocean and estuarine system where later juvenile
development takes place. Populations are composed of developing sub-adults of similar size
that have migrated from an upstream primary nursery area to the secondary nursery area located
in the middle portion of the estuarine system.

(9) Shellfish producing habitats. Historic or existing areas that shellfish, such as clams,
oysters, scallops, mussels, and whelks use to reproduce and survive because of such
favorable conditions as bottom type, salinity, currents, cover, and cultch. Included are those
shellfish producing areas closed to shellfish harvest due to pollution.

(h) Strategic Habitat Areas. Locations of individual fish habitats or systems of habitats that
provide exceptional habitat functions or that are particularly at risk due to imminent threats,
vulnerability, or rarity.

(i) Submerged aquatic vegetation (SAV) habitat. Submerged lands that:

I. are vegetated with one or more species of submerged aquatic vegetation including
bushy pondweed or southern naiad (Najas guadalupensis), coontail
(Ceratophyllum demersum), eelgrass (Zostera marina), horned pondweed
(Zannichellia palustris), naiads (Najas spp.), redhead grass (Potamogeton
perfoliatus), sago pondweed (Stuckenia pectinata, formerly Potamogeton
pectinatus), shoalgrass (Halodule wrightii), slender pondweed (Potamogeton
pusillus), water stargrass (Heteranthera dubia), water starwort (Callitriche
heterophylla), waterweeds (Elodea spp.), widgeongrass (Ruppia maritima), and
wild celery (Vallisneria americana). These areas may be identified by the presence
of above-ground leaves, below-ground rhizomes, or reproductive structures
associated with one or more SAV species and include the sediment within these
areas;or

ii. have been vegetated by one or more of the species identified in Sub-item (4)(i)(i)
of this Rule within the past 10 annual growing seasons and that meet the average
physical requirements of water depth (six feet or less), average light availability
(secchi depth of one foot or more), and limited wave exposure that characterize the
environment suitable for growth of SAV. The past presence of SAV may be
demonstrated by aerial photography, SAV survey, map, or other documentation.
An extension of the past 10 annual growing seasons criteria may be considered
when average environmental conditions are altered by drought, rainfall, or storm
force winds.
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This habitat occurs in both subtidal and intertidal zones and may occur in isolated
patches or cover extensive areas. In defining SAV habitat, the Marine Fisheries
Commission recognizes the Aquatic Weed Control Act of 1991 (G.S. 113A-220
et. seg.) and does not intend the submerged aquatic vegetation definition, or this
Rule or Rules 3K .0304 and .0404, to apply to or conflict with the non-
development control activities authorized by that Act.

(5) Licenses, permits, leases and franchises, and record keeping:

@

©

©

@

©

®

@

)

Assignment. Temporary transferal to another person of privileges under a license for which
assignment is permitted. The person assigning the license delegates the privileges permitted
under the license to be exercised by the assignee, but retains the power to revoke the
assignment at any time, and is still the responsible party for the license.

Designee. Any person who is under the direct control of the permittee or who is employed by
or under contract to the permittee for the purposes authorized by the permit.

For Hire Vessel. As defined by G.S. 113-174, when the vessel is fishing in state waters or
when the vessel originates from or returns to a North Carolina port.

Holder. A person who has been lawfully issued in his or her name a license, permit,
franchise, lease, or assignment.

Land:

i. For commercial fishing operations, when fish reach the shore or a
structure connected to the shore.

ii. For purposes of trip tickets, when fish reach a licensed seafood dealer, or where
the fisherman is the dealer, when fish reach the shore or a structure connected
to the shore.

iii. For recreational fishing operations, when fish are retained in possession by the
fisherman.

Licensee. Any person holding a valid license from the Department to take or deal in
marine fisheries resources.

Logbook. Paper forms provided by the Division and electronic data files generated from
software provided by the Division for the reporting of fisheries statistics by persons engaged
in commercial or recreational fishing or for-hire operators.

Master. Captain of a vessel or one who commands and has control, authority, or power over
a vessel.

New fish dealer. Any fish dealer making application for a fish dealer license who did not
possess a valid dealer license for the previous license year in that name. For purposes of
license issuance, adding new categories to an existing fish dealers license does not constitute a
new dealer.
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() Office of the Division. Physical locations of the Division conducting license and permit
transactions in Wilmington, Washington, Morehead City, Roanoke Island, and Elizabeth
City, North Carolina. Other businesses or entities designated by the Secretary to issue
Recreational Commercial Gear Licenses or Coastal Recreational Fishing Licenses are not
considered Offices of the Division.

(k) Responsible party. Person who coordinates, supervises, or otherwise directs operations of a
business entity, such as a corporate officer or executive level supervisor of business operations,
and the person responsible for use of the issued license in compliance with applicable statutes
and rules.

() Tournament Organizer. The person who coordinates, supervises, or otherwise directs a
recreational fishing tournament and is the holder of the Recreational Fishing Tournament
License.

(m) Transaction. Act of doing business such that fish are sold, offered for sale, exchanged,
bartered, distributed, or landed.

(n) Transfer. Permanent transferal to another person of privileges under a license for which
transfer is permitted. The person transferring the license retains no rights or interest under the
license transferred.

(0) Trip Ticket. Paper forms provided by the Division and electronic data files generated from
software provided by the Division for the reporting of fisheries statistics by licensed fish
dealers.

15A N.C. Administrative Code 3M .0522: Spot (new section)

It is unlawful to possess spot less than 8 inches in total length.

15A N.C. Administrative Code 3M .0523: Atlantic croaker (new section)

It is unlawful to possess Atlantic croaker less than 10 inches in total length.
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APPENDIX 2 Shrimp Count Conversions based on Species and Lengths
Length Length Length Count Count (heads-on) | Count (heads-on)
(inches) = (modal, mm) (mm) | (heads-off) Brown and Pink! White?
3 75 70-79 160+ 99+ 100+
3.38 85 80-89 136-140 85-90 90-95
3.75 95 90-99 96-100 61-65 61-65
4.13 105 100-109 66—70 41-45 41-45
4.5 115 110-119 51-55 31-35 31-35
5 125 120-129 41-45 26-30 26-30
5.25 135 130-139 31-35 16-20 21-25
5.75 145 | 140-149 26-30 16-20 16-20
6.13 155 150-159 21-25 0-15 0-15
6.5 165 160-169 16-20 0-15 0-15

! Heads-off conversion to heads-on conversion for brown shrimp is 1.61 and pink shrimp is 1.60 heads-off. Using

the same count for both.

2Heads-off conversion to heads-on conversion for white shrimp is 1.54.
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APPENDIX 3 Economic Impact Projections

Nesslage and Dumas (2017) estimated stock abundance and the economic impacts for commercial and
recreational fishing by species over a 30-year projection period (i.e., 2017 to 2046). Several scenarios
analyzed varying levels of commercial and recreational fishing mortality to see how abundance and
economic impacts changed over time. Species analyzed that are affected by the Petitioned rules include
Atlantic Croaker and Weakfish. See section 5.1 for information on how stock abundance responded to
each model scenario.

Currently, it is not possible to recreate the producer and consumer surplus numbers or the economic
impact results presented by Nesslage and Dumas (2017) because the stock projection-harvest relationship
from year to year was not provided in the report. However, the overall trend in the results presented by
the authors show how economic impacts in each fishing sector could potentially change if mortality (both
fishing and natural mortality) on the species was to change.

A3.1 Atlantic Croaker

Producer surplus (i.e., revenue minus cost from landings) and economic impacts (i.e., sales, income, jobs)
were estimated by Nesslage and Dumas (2017) using seven different scenarios presented alongside a
status quo scenario that vary commercial fishing mortality, recreational fishing mortality, scrap/baitfish
mortality, recreational discard mortality, shrimp trawl bycatch, natural mortality, and recruitment
(Nesslage and Dumas 2017). It should be noted that the model used by the authors to produce stock
projections for each scenario was the same stock assessment model used by ASMFC for the 2010 Atlantic
Croaker stock assessment (ASMFC 2010b), where estimates of SSB were considered too uncertain to be
used to determine stock status. This overall uncertainty largely stemmed from the high degree of
uncertainty associated with the estimates of shrimp trawl bycatch.

Scenario 1 was status quo, assuming stock conditions were equivalent to those in 2008 (Nesslage and
Dumas 2017). Scenarios 2-5 reduced commercial fishing mortality, recreational fishing mortality,
scrap/baitfish mortality, and recreational discard mortality by 10%, 25%, 50%, and 100%, respectively
while holding shrimp trawling bycatch at 2008 levels. Scenario 6 was status quo with all mortality
parameters, but doubled the current amount of bycatch estimated. Scenario 7 and 8 kept commercial
fishing mortality, recreational fishing mortality, scrap/baitfish mortality, and recreational discard
mortality at current estimates, but Scenario 7 had no bycatch beyond 2017, with 2016 exhibiting normal
bycatch estimates, and Scenario 8 has no bycatch beyond 2017, with 2016 having double the estimated
bycatch estimates.

Data used in the economic impact models of Nesslage and Dumas (2017) for the 30-year projections are
annual landings and value for Atlantic Croaker and appear to be from the NCDMF License and Statistics
Section Annual Statistics Report. There are two issues with using this resolution of data. The economic
projections were made from source data by species across all gear types combined. As noted in a more
detailed review of the authors’ analysis below, this can lead to issues when calculating true total value of
the fishery and the model that generates the ex-vessel price relationship. Secondly, the source data also
includes all waterbodies, while the analysis seems to be intended for estuarine waters only.

A3.1.1 Commercial Impacts

In Nesslage and Dumas (2017), the authors calculated average nominal dockside (ex-vessel) prices for
Atlantic Croaker in North Carolina for each year 1994-2014 by dividing nominal dollar value of landings
in North Carolina by pounds landed in North Carolina for each year. This may be an overly simplified
way of specifying the average ex-vessel price for annual data coming from the NCTTP. Value data within
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the NCTTP are calculated by multiplying landings by an average ex-vessel price per market grade for
each species. Therefore, if a market grade sold at a specific price (whether high or low) was the majority
of the catch then the simple division of total value by total landings could primarily represent that market
grade and not represent the actual average price across all market grades. In 2016, average prices for
Atlantic Croaker by market grade ranged from $0.68/pound to $1.47/pound. A closer estimation of
average price can be calculated by using data received from electronic trip tickets, when available, and
then filling in missing prices per trip with the average annual price per market grade. Electronic data are
available since 2004 and provide prices at the species and market grade level for each trip for some
species such as Atlantic Croaker. This provides a value for the whole trip and facilitates a regression
analysis at the trip level. Prices are missing on a large percentage of trip tickets because price is not a
mandatory reporting requirement; therefore, average prices calculated using this method should still be
considered an estimate, but are of a finer resolution than that used by Nesslage and Dumas.

In 2016, 99% of Atlantic Croaker landings came from ocean waters. If the economic impact analysis
conducted by Nesslage and Dumas (2017) was intended to be limited to estuarine waters (sound and
estuaries) then the data used might result in the analysis suffering from misspecification. This issue is
raised due to the following statement describing operating behavior of fishermen only in sounds: “It is
assumed that the operating costs of vessels landing croaker in North Carolina sounds are similar to the
operating costs of average-length gill net / crab pot vessels operating in Albemarle and Pamlico sounds”
(Nesslage and Dumas 2017).

Another assumption in the Nesslage and Dumas (2017) analysis with regards to Atlantic Croaker is that
the number of vessels using gill net gear operating in 2014 was 1,340 vessels that took 26,228 trips; this
may not be correct. These numbers represent statewide aggregations and include all ocean vessels and
trips that recorded landings from anchored gill nets, regardless of species. In 2016, the number of gill net
vessels landing Atlantic Croaker from estuarine waters was only 313 and the number of trips was only
1,845. Nesslage and Dumas (2017) assumed that captain and crew is equal to the number of participants,
which is an incorrect assumption because the data used for participant count is equal to the number of
licensed fishermen who recorded commercial landings. It is not an accurate reflection of the count for
captain and crew. In 2016, only 309 participants recorded landings of Atlantic Croaker from gill nets in
estuarine waters. The average crew size from these same estuarine trips was 1.3. Because the size of the
vessel will determine the amount of crew, a closer measure of the total captain and crew count would be
to multiply the average crew size by the number of vessels (1.3*313). This is equal to 407 people, but
still less than half of the number used by Nesslage and Dumas (2017) in their analysis, which was 1,214
participants.

Nesslage and Dumas (2017) assumed the average size of a vessel used in the estuarine gill net fishery to
be approximately 25 feet and the maximum carrying capacity of a vessel of that size is 2,500 pounds. This
information is reported to originate from a personal communication with O’Neal’s Seafood Harvest, a
large North Carolina dealer. In 2016, there were 305 vessels 25 feet or less and 12 vessels from 26 to 49
feet in length that reported landings of Atlantic Croaker from estuarine waters using gill nets. These
vessels (from both size ranges) averaged about 10 pounds of Atlantic Croaker per trip. The maximum
amount of Atlantic Croaker caught per trip from gill nets in estuarine waters was 358 pounds in vessels of
25 feet or less, and 265 pounds in vessels between 26 and 49 feet. This shows that Atlantic Croaker is not
a commonly targeted fish for these gill net vessels and that no estuarine vessel would approach landing
2,500 pounds. Average annual Atlantic Croaker landings in 2016 of vessels that were 25 feet or less was
50 pounds and the maximum was 1,430 pounds. For vessels from 26 to 49 feet, the annual average
landings of Atlantic Croaker was 114 pounds with the maximum amount of landings at 918 pounds.

Another major assumption by the authors is that if Atlantic Croakers landings increase, the economic
model determines whether the existing number of vessels and trips can accommodate the increased
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landings. If landings exceed the capacity of the existing trips, then each existing vessel is assumed to
increase its number of trips to 24.5 trips per vessel per year, the maximum annual average number of
observed trips per vessel for 25'-35' gill net vessels over the period 1994-2014 (Nesslage and Dumas
2017). If increased landings do not exceed the capacity of the existing vessels and trips, then an increase
in landings also increases ex-vessel value, producer surplus, and downstream economic impacts, but it
does not increase upstream impacts, which depend on the number of vessels, trips, and crew, which do
not change in this case. Again, it is doubtful that landings can reach the capacity stated previously by each
vessel per trip.

The authors also assume, through Hadley and Crosson (2010), that 25.75% of finfish sold by North
Carolina seafood dealers was sold to out-of-state buyers; therefore, they assumed 74.25% of Atlantic
Croaker from North Carolina dealers is sold to in-state buyers (Nesslage and Dumas 2017). When
calculating producer surplus and the economic impacts that commercial Atlantic Croaker harvest has on
the North Carolina economy, Nesslage and Dumas (2017) excluded exports of Atlantic Croaker from
their analysis. This assumption reduces the total value of economic impacts for Atlantic Croaker by a
quarter for the 30-year projection period. Exported seafood still creates value for in-state dealers;
however, the effects of seafood harvested in North Carolina and then exported are not traceable through
the supply chain beyond the state’s dealers.

The authors assume that in multispecies fisheries, such as the Atlantic Croaker gill net fishery, a fishing
trip is made and operating costs are incurred, even if no croaker are caught, because the (expected)
revenues from landings of other species cover the variable costs of the trip (Nesslage and Dumas 2017).
As a result, if Atlantic Croaker are caught, the authors assume trip revenues increase without an increase
in trip operating costs. If croaker landings can be accommodated with no change in the number of vessels
or vessel trips, then the ex-vessel revenue from Atlantic Croaker landings flows directly to producer
surplus. If Atlantic Croaker landings decrease, they assume vessels remain in the fishery and the number
of trips does not change because gill nets catch species other than Atlantic Croaker and other gear can be
used on these same vessels to catch other target species (Nesslage and Dumas 2017). These assumptions
may not reflect the actual behavior of gill net vessels depending on how much they rely on Atlantic
Croaker to pay for their fishing trips. Directed Atlantic Croaker gill net trips usually land a majority of
Atlantic Croaker with minimal marketable bycatch, which is inconsistent with the assumption above
(NCDMF unpublished data, Program 434 Ocean Gill Net Fishery). Therefore, it may be incorrect to
assume that on an Atlantic Croaker gill net trip, if no Atlantic Croaker are landed, that fishermen would
be able to cover the variable cost of a trip. In fact, fishermen may incur costs they cannot recoup if no fish
are caught during the trip.

As expected, reductions in fishing-related mortality (Scenarios 2-5) reduced the overall producer surplus
and economic impacts associated with the commercial Atlantic Croaker fishery. Scenario 6 (shrimp trawl
bycatch mortality was doubled, but all other fishing mortalities remained the same) also resulted in
reductions to the overall producer surplus and economic impacts. Removing shrimp trawl bycatch
completely (Scenario 7 and 8) resulted in increasing producer surplus and economic impacts over the 30-
year period. These increases are related to expected increases in stock abundance. Scenario 1 was status
guo. The scenarios examined by Nesslage and Dumas (2017) cannot be directly compared to the
Petitioned rules, as many of these scenarios reduce commercial and recreational fishing (therefore,
reducing fishing mortality) in equal amounts. Most of the Petitioned rules would greatly impact directed
fishing mortality from commercial fishing, while directed recreational fishing mortality would remain
unchanged except for the addition of size limits proposed for Spot and Atlantic Croaker; however, the
proposed size limits would affect both commercial and recreational fisheries. The scenarios that removed
shrimp trawl bycatch kept all other fishing mortality levels at status quo, which again is hot comparable to
the Petitioned rules. It is unclear whether potential benefits from the Petitioned rules would outweigh the
costs over time to result in net positive results for North Carolina commercial fishing as a whole.
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A3.1.2 Recreational Impacts

The economic analysis by Nesslage and Dumas (2017) estimates the consumer surplus (i.e., recreational
value of catching a fish) of recreational anglers participating in the Atlantic Croaker recreational fishery
and the economic impacts (i.e., sales, income, jobs) supported by the recreational fishing activity.
Estimates of consumer surplus per Atlantic Croaker caught by recreational anglers along the U.S. Atlantic
Coast were presented as an average across two data sources. Estimates for the value per fish were
calculated through two methods in these sources, including travel cost estimation and a random utility
model valuation. The economic impacts of the recreational Atlantic Croaker fishery were calculated for
four fishing modes: 1) beach or bank, 2) man-made locations (e.qg., pier, dock), 3) charter or headboats,
and 4) privately-owned or rented vessels (Nesslage and Dumas 2017). This analysis assumed that bag
limits remain fixed, so increased catch translates to an increase in the number of recreational trips. More
information on how expenditures and impacts for the recreational fishery were calculated by the authors
can be found in their report.

Except for Scenario 1 (Status quo), the scenarios varied commercial fishing mortality, recreational fishing
mortality, natural mortality, scrap/bait mortality, and shrimp trawl bycatch. Similar to the commercial
fishery for Atlantic Croaker, scenarios that reduced fishing mortality (Scenarios 2-5) resulted in losses to
consumer surplus and economic impacts from recreational fishing, as did Scenario 6 (doubling shrimp
trawl bycatch; Nesslage and Dumas 2017). Scenarios 7 and 8 that removed shrimp trawl bycatch
completely resulted in increases in consumer surplus and economic impacts related to the recreational
fishing industry. These increases are related to expected increases in stock abundance.

The projections showed that reducing shrimp trawl bycatch may have a greater effect on consumer
surplus, economic impacts, and angler expenditures than if only fishing mortality is reduced. These
results cannot be directly compared to the Petitioned rules as these scenarios reduce commercial and
recreational fishing in equal amounts. As mentioned in the previous section, most of the Petitioned rules
would greatly impact directed fishing mortality from commercial fishing, while directed recreational
fishing mortality would remain unchanged except for the addition of size limits proposed for Spot and
Atlantic Croaker; however, the proposed size limits would affect both commercial and recreational
fisheries.

A3.2 Weakfish

Producer surplus (i.e., revenue minus cost from landings) and economic impacts (i.e., sales, income, jobs)
were estimated by Nesslage and Dumas (2017) using eight different scenarios presented alongside a status
guo scenario that vary commercial fishing mortality, recreational fishing mortality, natural mortality, and
recruitment. Scenario 1 was status quo based on the 2014 Weakfish stock assessment completed by the
ASMFC. Scenario 2 assumed a complete moratorium on Weakfish starting in 2017; therefore, fishing
mortality, both commercial and recreational, would be zero. Scenario 3 assumed status quo for
commercial and recreational fishing levels, but used a reduced estimate for natural morality. Scenarios 4—
7 reduced commercial fishing mortality and recreational fishing mortality by 10%, 25%, 50%, and 100%,
respectively while using the reduced estimate for natural mortality. Scenarios 8 and 9 used a low estimate
of natural mortality equal to the natural mortality estimated prior to 1995; however, Scenario 8 used status
guo for commercial and recreational fishing, while Scenario 9 used a 50% reduction in both fishing
sectors.
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Data used in the economic impact models of Nesslage and Dumas (2017) for the 30-year projections are
annual landings and value for Weakfish and appear to be from the NCDMF License and Statistics Section
Annual Statistics Report. There are two issues with using this resolution of data. The economic
projections were made from source data by species across all gear types combined. As noted in a more
detailed review of the authors’ analysis below, this can lead to issues when calculating true total value of
the fishery and the model that generates the ex-vessel price relationship. Secondly, the source data also
includes all waterbodies, while the analysis seems to be intended for estuarine waters only.

A3.2.1 Commercial Impacts

As with Atlantic Croaker, the authors calculated average nominal dockside (ex-vessel) prices for
Weakfish in North Carolina for each year 1994-2014 by dividing nominal dollar value landed by pounds
landed for each year (Nesslage and Dumas 2017). As stated previously, this may be an overly simplified
way of specifying the average ex-vessel price for annual data coming from the NCTTP. Value data within
the NCTTP are calculated by multiplying landings by an average ex-vessel price per market grade for
each species. Therefore, if a market grade sold at a specific price (whether high or low) was the majority
of the catch then the simple division of total value by total landings could primarily represent that market
grade and not represent the actual average price across all market grades. In 2016, average prices for
Weakfish by market grade ranged from $1.17/pound to $1.96/pound. A closer estimation of average price
can be calculated by using data received from electronic trip tickets, when available, and then filling in
missing prices per trip with the average annual price per market grade. Electronic data are available since
2004 and provide prices at the species and market grade level for each trip for some species such as
Atlantic Croaker. This provides a value for the whole trip and facilitates a regression analysis at the trip
level. Prices are missing on a large percentage of trip tickets because price is not a mandatory reporting
requirement; therefore, average prices calculated using this method should still be considered an estimate.

Although a larger proportion of the landings of Weakfish come from estuarine waters, Weakfish are
commonly landed in ocean waters. In 2016, 54% of the landings were from estuarine waters. If the
intention of the analysis performed by Nesslage and Dumas (2017) for economic impacts was intended to
be limited to estuarine (sound and estuaries) waters, then the data used might result in the analysis
suffering from misspecification, as the landings data used in the projections were statewide (which
include ocean landings). This issue is raised due to the following statement describing operating behavior
of fishermen only in sounds: “It is assumed that the operating costs of vessels landing Weakfish in North
Carolina sounds are similar to the operating costs of average-length gill net / crab pot vessels operating in
Albemarle and Pamlico sounds” (Nesslage and Dumas 2017).

The authors’ assumption of the number of vessels using gill net gear operating in 2014 is not accurate
with regards to Weakfish and is a large over-estimate of the fleet. In Nesslage and Dumas (2017), it is
reported that 1,340 vessels took 26,228 trips using gill nets; however, these numbers represent statewide
aggregations and include all ocean vessels and trips that recorded landings from anchored gill nets,
regardless of species. In 2016, the number of gill net vessels landing Weakfish from estuarine waters was
only 305 and the number of trips was only 2,458. The authors’ analysis also assumes that the number of
participants is equal to the captain and crew; however, the number of participants from the data source is
the number of licensed fishermen who recorded commercial landings using gill nets. It is not an accurate
reflection of the count for captain and crew. The authors assume that the number of participants would be
constant through 2017 at 1,214. In 2016, only 291 participants had landings of Weakfish from gill nets in
estuarine waters. The average crew size from those same trips was 1.4. Because the size of the vessel will
determine the amount of crew, a closer measure of the total captain and crew count would be to multiply
the average crew size by the number of vessels (1.4*305). This is equal to 427 people, but still less than
half of the 1,214 participants used by Nesslage and Dumas (2017).
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Another assumption made by the authors is that the size of the vessel used in the estuarine fishery is
approximately 25 feet and that the maximum carrying capacity of a vessel of that size is 2,500 pounds.
This information is reported to originate from a personal communication with O’Neal’s Seafood Harvest,
a large North Carolina dealer. In 2016, 291 vessels 25 feet or less and 27 vessels from 26 to 49 feet
reported landings of Weakfish from estuarine waters using gill nets. Both vessel size ranges averaged
about 14-16 pounds of Weakfish per trip. The maximum amount of Weakfish caught per trip from gill
nets in estuarine waters was 152 pounds in vessels of 25 feet or less, and 100 pounds in vessels from 26 to
49 feet. This shows that Weakfish is not a commonly targeted fish for these gill net vessels, and that no
estuarine vessel would approach landing 2,500 pounds. There are also trip limits currently set at 100
pounds, so for this analysis, the maximum carrying capacity should have been 100 pounds.

Another major assumption by the authors is that if Weakfish landings increase, the economic model
determines whether the existing number of vessels and trips can accommodate the increased landings. If
landings exceed the capacity of the existing trips, then each existing vessel is assumed to increase its
number of trips to 24.5 trips per vessel per year, the maximum annual average number of observed trips
per vessel for 25'-35' gill net vessels over the period 1994-2014 (Nesslage and Dumas 2017). If increased
landings do not exceed the capacity of the existing vessels and trips, then an increase in landings also
increases ex-vessel value, producer surplus, and downstream economic impacts, but it does not increase
upstream impacts, which depend on the number of vessels, trips, and crew, which do not change in this
case. Again, it is doubtful that landings can reach the capacity stated previously by each vessel per trip,
especially given current harvest restrictions.

The authors also assume, through Hadley and Crosson (2010), that 25.75% of finfish sold by North
Carolina seafood dealers was sold to out-of-state buyers; therefore, they assumed 74.25% of Weakfish
from North Carolina dealers is sold to in-state buyers (Nesslage and Dumas 2017). When calculating
producer surplus and the economic impacts that commercial Weakfish harvest has on the North Carolina
economy, Nesslage and Dumas (2017) excluded exports of Weakfish from their analysis. This assumption
reduces the total value of economic impacts for Weakfish by a quarter for the 30-year projection period.
Exported seafood still creates value for in-state dealers; however, the effects of seafood harvested in
North Carolina and then exported are not traceable through the supply chain beyond the state’s dealers.

The authors also assume that in multispecies fisheries, such as the Weakfish gill net fishery, a fishing trip
is made and operating costs are incurred, even if no Weakfish are caught, because the (expected) revenues
from landings of other species cover the variable costs of the trip (Nesslage and Dumas 2017). As a result,
if Weakfish are caught, trip revenues increase without an increase in trip operating costs. If Weakfish
landings can be accommodated with no change in the number of vessels or vessel trips, then the ex-vessel
revenue from Weakfish landings flows directly to producer surplus. This assumption makes sense because
Weakfish is managed commercially as a bycatch fishery. If Weakfish landings decrease, it is assumed that
vessels remain in the fishery and the number of trips does not change because gill nets catch species other
than Weakfish and other gear can be used on the same vessels to catch other target species (Nesslage and
Dumas 2017). These assumptions may not reflect the actual behavior of gill net vessels depending on how
much they rely on Weakfish to pay for their fishing trips. In 2016, the ex-vessel price of Weakfish was
between $1.16 and $1.96 per pound depending on market grade size, so even a small amount of catch can
add a lot of value to a single fishing trip where Weakfish were harvested.

When looking at the data across the different model scenarios, Scenarios 2 and 7 removed all fishing
mortality and thus, resulted in losses to producer surplus and economic impacts in the commercial fishing
industry. Scenarios 3—6 progressively resulted in increases to producer surplus and economic impacts
related to increases in stock abundance as fishing mortality decreased. Finally, Scenarios 8 and 9 assumed
a 0.15 natural mortality rate (i.e., historically low rate occurring prior to 1995) and Scenario 9 also had a
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50% reduction in all fishing mortality. Again, as a result of increased Weakfish stock abundance, these
models resulted in a large positive impact to commercial fishing. Lowering the mortality rates means that
more fish are surviving and available to the fishery. The natural mortality rate used in Scenarios 3-9 do
not currently exist in nature; therefore, any positive impacts from these Scenarios cannot be expected
under existing stock conditions. Scenario 1 was status quo.

The results from Nesslage and Dumas (2017) cannot be directly compared to the Petitioned rules as these
scenarios reduce commercial and recreational fishing in equal amounts. The Petitioned rules affecting
Weakfish focus on shrimp trawl bycatch reduction, which was not analyzed by Nesslage and Dumas
(2017) specific to Weakfish and would only reduce commercial fishing levels. Recreational fishing effort
would remain the same for Weakfish under the Petitioned rules. It is unclear whether potential benefits
from the Petitioned rules would outweigh the costs over time to result in net positive results for the North
Carolina commercial fishing industry.

A2.2.2 Recreational Impacts

The economic analysis performed by Nesslage and Dumas (2017) estimates the consumer surplus (i.e.,
recreational value of catching a fish) of recreational anglers participating in the Weakfish recreational
fishery and the economic impacts (i.e., sales, income, jobs) supported by the recreational fishing activity.
Estimates of consumer surplus per Weakfish caught by recreational anglers along the U.S. Atlantic Coast
were presented as an average across two data sources through two methods in these sources, including
travel cost estimation and a random utility model valuation. The economic impacts of the recreational
Weakfish fishery were calculated for four fishing modes: 1) beach or bank, 2) man-made locations (e.g.,
pier, dock), 3) charter or headboats, and 4) privately-owned or rented vessels (Nesslage and Dumas
2017). This analysis assumed that bag limits remain fixed, so increased catch translates to an increase in
the number of recreational trips. More information on how expenditures and impacts for the recreational
fishery were calculated by the authors can be found in their report.

For the consumer surplus, angler expenditures, and economic impacts results, eight different scenarios
were presented alongside a status quo scenario (Scenario 1) that varied commercial fishing mortality,
recreational fishing mortality, natural mortality, and recruitment. Scenarios 2 and 7 removed all fishing
mortality, consequently resulting in losses to consumer surplus and economic impacts in the recreational
fishing industry. Scenarios 3—-6 assumed average natural mortality conditions (but lower than current
levels) and varied fishing mortality at levels from status quo to 50% for both commercial and recreational
fisheries. Scenarios 3—6 had progressive increases in consumer surplus, angler expenditures, and
economic impact values from an expected increase in stock abundance as fishing mortality decreased.
The reduction in natural mortality assumed by the model likely played a bigger role than fishing mortality
in the increase in stock abundance since scenarios without a reduction in natural mortality had little effect
on stock size. Scenarios 8 and 9 assumed a 0.15 natural mortality rate (i.e., historically low rate occurring
prior to 1995) and Scenario 9 also had a 50% reduction in all fishing mortality. These models resulted in
large positive economic impacts to the recreational fishing industry. As mentioned with the commercial
industry, the natural mortality rate used in Scenarios 3-9 do not currently exist in nature; therefore, any
positive impacts from these scenarios cannot be expected under existing stock conditions.

These results cannot be directly compared to the Petitioned rules as the scenarios reduce commercial and
recreational fishing in equal amounts. The Petitioned rules affecting Weakfish focus on shrimp trawl
bycatch reduction, which was not analyzed by Nesslage and Dumas (2017) specific to Weakfish and
would only reduce commercial fishing levels. Recreational fishing effort would remain the same for
Weakfish under the Petitioned rules.
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APPENDIX 4 Monitoring for Habitat Improvements

One goal of the Petitioned rules is an improvement of the habitat in the proposed SSNAs once trawling is
reduced, which would be more utilized by fish species than current habitat existing in the estuaries and
ocean off North Carolina. A BACI (Before-After; Control-Impact) monitoring design is the preferred
method to evaluate human disturbances (e.g., reduced trawling effort) on ecological conditions. Without
data in the same area before and after a treatment and at a control site, it would be difficult to determine if
the observed water quality and soft bottom characteristics are due to less or no trawling, or due to other
environmental or anthropogenic factors. Unfortunately, the NCDMF does not have before data on the
relevant water quality and habitat conditions in Pamlico Sound. Also, all areas not previously designated
as nursery areas would be affected, so there would be no control area. Sampling would have to be
completed prior to implementation of the Petitioned rules and repeated after management changes were in
place for at least one year.

Study Objectives

A study to determine habitat changes due to the Petitioned rules would have the following objectives.

1. Compare soft bottom topography before and after Petition implementation to determine if
soft bottom microstructure changes.

2. Compare changes in soft bottom community (e.g., infauna, epifauna, benthic primary
productivity) before and after Petition implementation to determine change in abundance or
diversity of benthic fauna and flora.

3. Assess turbidity and nutrient conditions in the water column before and after Petition
implementation to assess changes in water clarity and nutrient concentrations in the water
column.

4. Compare changes in oyster reef and SAV habitat before and after Petition implementation.

Monitoring

Because the greatest impact from trawling would be in deeper waters less influenced by wind and where
trawling is most concentrated, monitoring should focus in Pamlico Sound, the lower Pamlico and Neuse
rivers, and Core Sound. Pamlico Sound is approximately 5,200 km?. To make monitoring more
logistically feasible, several sentinel sites should be selected within different Pamlico Sound Survey
(Program 195) strata as well as Core Sound (Table A4.1; Figure A4.1). Trawling areas further south are
smaller in area and would not be monitored. The weighting of sites per strata follows the area-based
weighting ratio used in the Pamlico Sound Survey. The exact location of sites would be determined later.
Size and number of sentinel sites may need to be adjusted for logistical reasons.
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Table A4.1. Proposed sampling grids for monitoring in the Pamlico Sound system.

Dimensions of Sentinel Sites | Area of Sentinel Sites Number of

Strata (km) (km?) Sites
Pamlico Deep East 10x10 100 8

Pamlico Deep West 10x10 100 4

Pamlico Shallow East 10x10 100 2

Pamlico Shallow West | 10x10 100 2

Pamlico River 10x10 100 2

Neuse River 10x10 100 2

Core Sound 10x10 100 2

Total Sampled 22
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Figure A4.1. Location of strata used in the Pamlico Sound Survey.

Sediment and Water Quality Data

Within each of the 22 sampling grids (Table A4.1), approximately three random sediment cores would be
collected quarterly. Sample collection could be done by temporary staff and an existing NCDMF vessel.
Analysis would need to be completed by a contractor. Sediment and water quality sampling could be
conducted during the same time periods as the mapping work described below. Cores would be used to
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guantify benthic microalgae, meiofauna, macrofauna, grain size, and possibly sedimentation rates.
Random water samples would be analyzed for nutrient levels, chlorophyll a, turbidity, and total
suspended sediments. Resources needed to collect and analyze water and sediment samples for two years
include:

Option A
2 temporary Technician IlIs - 2 year $129,150
Funds to hire contractor for analysis $190,000

Total $319,150
Option B
Collection and analysis completed by contractor: $320,000-$380,000

Mapping Topography of Soft Bottom Habitat

The NCDMF Habitat and Enhancement Section can use existing side scan equipment (Edge Tech 6205
Dual Side Scan Sonar and Swath Bathymetry — 550 and 1600 kHz) and software (Sonar Wiz) to map
bottom topography within each sampling grid two times (one time before the Petitioned rule changes
would go into effect, and one after). The accuracy of the side scan is +/- 10 cm. Initial costs for a side
scan sonar (including the hardware, vessel, computer, and insurance) add up to over $205,000, so
purchase of a second unit is prohibitive. A pilot test should be conducted to determine if this accuracy
will be satisfactory for detecting sediment profile changes. Mapping is estimated to take 5.5 hr/lkm?. One
grid in each of the six strata in Pamlico Sound and the Pamlico and Neuse rivers, as well as Core Sound
should be selected to map before and after the management change would go in effect. Grids with
relatively intense trawling activity should be selected. Seven grids that are 100 km? each (700 km?)
would take approximately 642 days, or 2.5 years, to map (estimating six hours/day of mapping). Since
side scan would be done before and after the management change, this would need to be repeated after the
management change would occur. Total mapping time needed for soft bottom habitat would be five years.
In addition, side scan and bathymetry data would need to be post-processed, which is estimated to take 1-
2 days for every day of field mapping. The biologist would be responsible for field planning and post-
processing. Resources needed to map the seven sampling grids two times include:

2 temporary Technician lls—5 years ~ $322,876
1 temporary Biologist | = 5 years $214,750
Total $537,626

Changes to Oyster Reef and SAV Abundance

Effects of reduced trawling activity on oyster reefs and SAV could be assessed by mapping around the
perimeter of the sounds before and after the management change occurs. Mapping of subtidal oyster reefs
in Pamlico Sound could be done with the same side scan system described above, but not concurrently
with the soft bottom mapping. The aerial limit of the mapping would need to be determined through GIS
assessment, but could be restricted to the area where oyster reef habitat is generally distributed (Figure
A4.2). Potential oyster habitat within the Pamlico Sound system that should be mapped is roughly 1,600
km?2. An area of that size would take approximately six years to complete. Total mapping time needed for
oyster reefs and SAV would be 12 years. In addition to mapping, it would be valuable to monitor oyster
size and density on a subset of sites, as well as sedimentation. This could possibly be integrated into
existing oyster sanctuary monitoring. Resources needed include:
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2 temporary Technician lls — 6 years ~ $774,900

1 temporary Biologist | — 6 years $515,400
Total $1,290,300
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Figure A4.2. Location of area to map for SAV and oyster reefs based on the general distribution of
eastern oysters, hard clams, and bay scallops in the Albemarle-Pamlico estuarine system (Epperly and
Ross 1986).

Maps of SAV from aerial imagery in the Pamlico and Core sounds is available from 2013 (Figure A4.3).
SAV maps in Pamlico and Neuse rivers from sonar data is available from 2016 and 2017 (Figure A4.3).
New mapping data could be limited to post-Petition change and compared to these existing datasets.
Aerial imagery and sonar data and delineation could be completed by a contractor. Based on previous
work, a rough estimate for doing this one time would include the following costs:

Aerial imagery and digitized maps $ 200,000
Sonar data and digitized maps $ 130,000
Subtotal (one time) $ 330.000
Total (two times; before and after) $ 660,000
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Proposed Bottom Mapping Area (Pamlico and Core sounds;
lower Pamlico and Neuse rivers; gray area excluded)
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Figure A4.3. Proposed bottom mapping area for SAV mapping.

Equipment Costs

Initial costs for a side scan sonar including the hardware, vessel, computer, and insurance add up to over
$205,000. The NCDMF already owns this equipment, so costs for the use of this equipment for the BACI
habitat monitoring studies discussed above will include only the recurring annual costs for the eight-year
time span estimated to complete these studies. Annual recurring costs that include insurance on both the
vessel and the side scan equipment is estimated at $3,097 (Table A4.2). The SonarWiz software extended
maintenance agreement (EMA) costs $1,195 each year. The computer equipment is estimated to be
replaced every three years, but will only be replaced as needed and costs $1,529 per replacement (Table
A4.3). Total recurring equipment costs over the 18-year study period is estimated to be $86,430 (Table
A4.4). This would include annual costs for the side scan equipment and the vessel, as well as computer
costs every three years throughout the study period. The 18-year period includes 2.5 years to map soft
bottom before changes, six years to map oyster reef/SAV abundance before rule implementation, one year
for the Petitioned rules to be in place, and 2.5 years and six years of mapping after implementation. These
costs do not include any additional staff time needed to operate the sonar, vessel fuel, or routine
maintenance on the vessel or equipment. The NCDMF would incur the annual recurring equipment costs
to conduct other division sampling that depends on side scan sonar, regardless of the BACI; however,
they are included here to provide an overall high estimate of the total equipment costs.
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Table A4.2. Estimated recurring annual costs for side scan sonar equipment and vessel.

Vessel Insurance $ 900
Survey Equipment Insurance $ 2,197
SonarWiz EMA $ 1,195
Total $ 4,292

Table A4.3. Estimated cost of computer equipment needed to accompany side scan sonar.

Item Quantity Cost per Item  Total Cost
Laptop 1 $ 1,208 $ 1,208
Monitor 1 $ 132 $ 132
1TB external HDD 3 $ 54 $ 162
Wireless keyboard 1 $ 18 $ 18
Wireless mouse 1 $ 9 $ 9
Total $ 1,529

Table A4.4. Annual breakdown for 3-year cycle of recurring costs for use of side scan sonar.

Item Yearl Year2 Year3 3-Year Total
Insurance (vessel, survey equipment) $ 3,097 $ 3,097 $ 3,097 $9,291
SonarWiz EMA $119 $1,195 $ 1,195 $3,585
Computer Equipment $ - $ - $1529 $1,529
Subtotal $ 4292 $ 4292 $ 5821 $14,405
Grand Total (six cycles) $86,430

Cost Summary

Grand total cost to complete sampling as described in this Appendix over an 18-year time span, at a

maximum, would be $2,954,356 (Table A4.5).

Table A4.5. Summary of total costs for 18-year BACI study period.

Item

Total Cost

Sediment and Water Quality

$319,150-$380,000

Mapping Topography of Soft Bottom Habitat $537,626
Changes to Oyster Reef and SAV Abundance — Oyster $1,290,300
Changes to Oyster Reef and SAV Abundance — SAV $660,000
Equipment Costs $86,430

Grand Total

$2,893,506-$2,954,356

*Cost estimates are not adjusted for inflation or other variables.
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Motion on Shrimp Fishery Management Plan/Goals and Objectives from November 2018

Meeting

Motion by Chuck Laughridge that the Marine Fisheries Commission goals and objectives for the
Shrimp Fishery Management Plan include the following:

Reduce takes and interactions of non-targeted species and threatened species by
curtailing actual effort

Limit trawling in the Pamlico Sound to 3 days per week

Reduce tow times to be consistent with improving survival of non-target and endangered
species

Continue to minimize bycatch and enhance the economic value of shrimp

Change the requirement for a second BRD to a rule instead of proclamation

Reduce maximum headrope to 110 feet and delay the season until a count of 60 or greater
Promote habitat enhancement and provide environmental quality necessary to improve
the shrimp resource to revisions to NC nursery areas and expansion of existing nursery
areas

Revision of nursery areas with an updated look at secondary nursery areas with
expansion of secondary nursery areas based on revised environmental and biological data
Implement research and education programs to allow a better understanding of the public,
industry and consumers of the shrimp bycatch impact on fish population dynamics
Require shrimp trawl bycatch reduction at the tow level, which is labor saving to
industry, but also to address mortality at the population levels of finfish. We must address
shrimp trawl bycatch at the population level prior to any additional reliance on
mechanical means

Second by Pete Kornegay.

Motion by Tom Hendrickson to table the previous motion to the next meeting.
Second by Doug Cross.
Motion carries 5-4.






Goal and Objectives
of
Amendment 1 to the Shrimp Fishery Management Plan

The goal of the North Carolina Shrimp FMP is to utilize a management strategy that provides adequate
resource protection, optimizes the long-term commercial harvest, maximizes social and economic value,
provides sufficient opportunity for recreational shrimpers, and considers the needs of all user groups. To
achieve this goal, it is recommended that the following objectives be met:

1. Minimize waste and enhance economic value of the shrimp resource by promoting more effective
harvesting practices.

2. Minimize harvest of non-target species of finfish and crustaceans and protected, threatened, and
endangered species.

3. Promote the protection, restoration, and enhancement of habitats and environmental quality
necessary for enhancing the shrimp resource.

4. Maintain a clear distinction between conservation goals and allocation issues.

5. Reduce conflicts among and within user groups, including non-shrimping user groups and
activities.

6. Encourage research and education to improve the understanding and management of the shrimp
resource.
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